Isatin derivatives are bioactive molecules. To study the cytotoxicity and eventually the anticancer activities against cancer cell lines, a series of dimethyl-substitituted isatin derivatives (4-8) starting from isatin thiosemicarbazones (3) had been synthesized in high yields. Investigation of the cytotoxicity of these compounds was carried out against brine shrimp by lethality bioassay. The present study shows that compounds 4, 5, 6 and 8' with heterocyclic moiety had pronounced cytotoxicity whereas 7, 7' and 8 were moderately active. It is remarkable that the substituent, X = -OCH3 has greater activity than the bromine atom in this series.
Introduction
Isatin chemically known as 1H-indole-2,3-dione has become a popular topic due to its manifold uses. The chemistry of isatin and its derivatives is particularly interesting because of their potential application in medicinal chemistry. Isatins are very important compounds due to their antifungal properties (Islam et al., 1998) . Moreover, isatins are the synthetic precursors of some biologically important heterocyclic compounds such as quinoline 1,3,4-thiadiazolines etc (Ram et al., 1980; Raj et al., 2003) . The biological activity of ∆ 2 -1,3,4-thiadiazoline heterocycles can be obtained from the corresponding schiff bases of isatins (Islam et al., 2000 (Islam et al., , 2001 (Islam et al., , 2003 . Besides, the triazins [5, 6-b] indole-3-thione derivatives have attracted considerable attention in the field of medicine due to their antifungal, antimalarial and antiparasitic properties (Pal et al., 1991) . Over the last five decades the considerable research effort has been devoted to the field of HIV and AIDS, a fatal disease, to develop or immunosuppressive agents across the world. Surprisingly isatin derivatives show anti-HIV activity too (Silvam et al., 2001) . Therefore, the research interest on isatins has expended day to day. Here some important heterocyclic derivatives of isatins and consequent study of their cytotoxicity are reported.
Materials and Methods
The melting points of the synthesized compounds were recorded by thin disc method on a Fischer Jonhns electro -thermal melting point apparatus. Infrared spectra were recorded on DR-8001, Shimadzu FT-IR spectrophotometer, 1 H-NMR spectra on a WP-400 NMR spectrophotometer using tetramethylsilane as internal standard. Mass spectra were obtained on a Kratas MS-25 using DH-88 data system. The tested compound (Scheme 1) 2, 3, 4, 5, 6, 7, 7', 8 and 8' were synthesized by the standard procedure. The characterization of synthesized compounds was carried out by IR, 1 H-NMR and mass spectroscopic methods (Table I ). According to standard sandmeyer procedure (Kondrashova and Shvekhgeimer, 2002) oximinoacetanilide 1 was synthesized from 2,6-dimethyl aniline by using chloral hydrate. The resulting pale yellow solid was cyclized with concentrated H2SO4 under warm condition to give the corresponding dimethylisatin 2 as a red solid in high yield. Compound 2 was treated with thiosemicarbazide in glacial acetic acid under refluxing condition for 3 hours. Cooling followed by neutraliztion of the reaction mixture gave a crude solid, which was recrystallized from methanol to give 3 as yellow crystals in high yield (Table II) . Refluxing of compound 3 with acetic anhydride gave a crude solid mass, which was recrystallized from methanol to give 4 as a yellow solid in high yield. On the other hand, alkali (4% KOH) mediated refluxing of compound 3 for 3 hours gave compound 5 as orange crystals in moderate yield. The ring extended compound 6 was obtained in high yield from 5 with the treatment of 1,2-dibromoethane in DMF. Besides, the treatment of compound 3 with the derivatives of phenacylbromide in a mixture of ethanol and DMF gave the corresponding phenylthiazoles 7 and 7' in very good yields. Finally POCl3 mediated dehydration of 7 and 7' gave thiazol-triazinoindoles 8 and 8' respectively in excellent yield.
Cytotoxicity studies
The cytotoxicity study of the synthesized compounds was investigated on brine shrimp as a test organism for convenience (Solis et al., 1993 ). 1.6 mg of each of the compounds was taken in the corresponding sample vials with 1.6 mL of dimethyl sulfoxide to prepare stock solution. From this stock solution 33, 99, 132 and 165 ppm of each compounds were placed in separate test tubes by microsyringe, 1 mL of extra dimethyl sulfoxide was given in each test tube with 10-12 brine shrimp. After 1, 2, 3 and 4 hours the test tubes were observed and the number of survived naupli in each test tube was counted and results were noted. From this the percentage of lethality of brine shrimp naupli was calculated at each concentration for each sample. Then the LD50 values were calculated by plotting percentage of mortality against time (Figure 1) . LD50 of an agent is the dose, which will kill, or inactive 50% of the test animal. By this method the LD50 values for all the synthesized compounds were obtained (Table III) . 
Results
The structures of the synthesized compounds were proved by analyzing the spectroscopic data. The results of the IR, 1 H-NMR and MS spectra are given in the Table I . From the cytotoxicity study it was seen that compounds 4, 5, 6 and 8 were highly active whereas compounds 7, 7 and 8 were moderately active and the compound 3 showed poor activity against brine shrimp. The rest of the compounds 1 and 2 were comparatively inactive.
Discussion
The structure activity relationship study of the synthesized compounds showed that dimetyl isatin along with its precursor was almost inactive. But when it was converted to Schiff base of thiosemicarbizide, it showed moderate activity. Thus sulfur atom played an important role for bioactivity.
Further cyclization of compound 3 showed greater activity. Besides this, a number of compounds containing several types of ring systems were synthesized from dimethyl isatin for studying the effect of extended cycle on bioactivity. An important finding of the present study showed that the greater the number of cycles adjacent to the isatin ring, the higher was the cytotoxicity (compound 4, 3 rings, LD50 24 ppm; compound 5, 3 rings, LD50 24 ppm; compound 6, 4 rings, LD50 22 ppm). But compounds containing rings far apart from the isatin ring system showed lower activity (compound 7 and 7'). Selvam et al., 2006 showed that brominated isatin derivatives had higher activity but this study showed that it was the methoxy group which showed greater activity (compound 7, LD50 36 ppm; compound 7', LD50 31 ppm and compound 8, LD50 29 ppm; compound 8', LD50 24 ppm).
